Abstract
INTRODUCTION
The birth of endogenous growth theory in the 1980s and the formalization of human capital augmented Solow's growth model by Mankiw, Romer and Weil (1992) opened the venue for incorporating education-centered human capital in cross-country and country specific growth studies. In the 1990s the trend of studying the effect of gender separate education and gender disparity in education on gross domestic product (GDP) per capita and its growth also emerged in the academic field. Views of scholars converge on the line of reasoning that countries with higher levels of women's education experience more rapid economic growth, longer life expectancy, lower population growth, and improved quality of life, and there is an especially high rate of return from investments in girls' education in developing countries. Summers (1992) observed that investment in the education of girls and women has a higher return than any other investment in physical or human capital because educated women confer sizeable tangible benefits on their families and communities. Each additional year of a girl's education increases her subsequent income; it also reduces female fertility, cuts maternal mortality, and improves the health of a woman's children. It is further added that enhancing women's contribution to development is both an economic and social issue. Summers concludes that the return on investment in girls' education is well over 20 per cent. These realities have attracted the attention of economists to analyze the economic contribution of female's education.
In Nepal educational opportunities are undoubtedly being expanded but there is apparent disparity in the educational attainment of the male and female population. The educational attainment of the male population is higher than that of the female population. The main objective of the present paper is to investigate empirically the impact of educational gender gap on the district level GDP per capita of Nepal.
The structure of the rest of the paper is as follows. The next section presents review of previous empirical works on the effect of gender inequality in education growth. The third section discusses the research methodology; the fourth discusses the empirical results and the final section offers conclusive comments.
LITERATURE RETROSPECTION
A number of papers on cross-country growth study have affirmed the significance of female education. There are two types of macro level studies investigating the relation between gender separate education and economic growth: studies that simply consider the effect of gender-separate education on growth and studies that ponder the impact of educational gender gaps (inequality) on growth. We briefly visit the later category of literature.
Possibly Hill and King (1995) were the first to deal with the educational gender gap issue with the main emphasis on whether this gap hindered economic growth and productivity, and affected indicators of social well-being like fertility, infant mortality and life expectancy. They measured gender gap in education as a ratio of female to male enrolments at the primary or secondary level, whichever was the larger. Hill and King employed a recursive approach for estimation on the pooled time-series data of five-year periods from 1960 to 1985.The empirical result of Hill and King indicated a significant positive impact of the level of female education on the level of gross national product (GNP) but a growth retarding effect of large gender disparities in educational attainment. It is calculated that for a given level of female education, labor force and capital stock, a country with a large gender gap in education is likely to have income that is 25 % lower than a country with a smaller gender gap. The major conclusion of the study is that as female education and the educational gender gap are important determinants of both economic growth and family well-being, the failure to improve female education to the same or higher average level of males will act as a brake on development.
By considering both enrollment rates and literacy rate together Sadeghi (1995) investigated the effect of educational gender gap on the growth of per capita gross national product (GNP) in cross-country data set of the period .The sample consisted of 93 countries selected from non-European members of Organization of Petroleum Exporting Countries (OPEC) and from the East Asian region. Gender gap in education is measured by the ratio of female to male literacy and the ratio of female to male enrollment. Linear and linear-log regression models were estimated by applying the method of ordinary least square (OLS) regression. The study found positive and statistically significant coefficients of educational gender gap which implied that reduction in gender gap in education would positively contribute on economic growth.
The studies prior to Dollar and Gatti (1999) in the subject matter of gender inequality, income and growth, did not explicitly investigate the specific issues like: (a) Is lower investment in girls' education simply an efficient economic choice for developing countries? (b)Does gender inequality reflect different social or cultural preferences about gender roles? (c) Is there evidence of market failures that may lead to underinvestment in girls, failures that may decline as countries develop? These issues were empirically handled by Dollar and Gatti by using cross-country panel data consisting of up to 127 countries for periods of 1975-79 to 1990.The study focussed on four indicators of gender inequality :(i) access and achievement in education (especially secondary level educational attainment);(ii) improvement in health measured by gender-disaggregated life expectancy; (iii) indexes of legal and economic equality of women in society and marriage; and (iv) measures of women's empowerment (percentage of women in parliament, year when women earned the right to vote). In the study gender inequality in education is measured as female secondary attainment minus male secondary attainment. Treating gender inequality as an endogenous variable, it is hypothesized that gender inequality is a function of per capita income, religious preference, regional factors, and civil liberties or economic policy. The major findings of the study of Dollar and Gatti are directed towards three issues: influence of religion on gender inequality; effect of educational gender disparity on economic growth; and effect of improved income on gender equality. As regard to the finding relating to gender inequality and economic growth, the result showed substantial adverse effect of gender inequality in education on economic growth as indicated by the significantly negative coefficient of gender inequality variable. In the case of more developed countries the study found a significant positive coefficient of female's secondary educational attainment and an insignificant negative coefficient of male's educational attainment, a result opposite to the findings of Barro and Lee (1994) who reported negative coefficient of female education and positive coefficient of male education. For the full sample of countries Dollar and Gatti found a weak negative coefficient on male education and a weak positive coefficient on female education for which the use of dummy variable is held accountable. The basic message that emerged from the analysis is that gender equality and economic development are mutually reinforcing. So investment in female education would lead to the increase in national income, which in turn would lead to more gender equality in education and in other areas.
Differing with earlier studies in terms of the measure of human capital (e.g., total years of schooling, female-male ratio of total years of schooling, annual growth in total years of schooling) and handling the multicollinearity problem, Klasen (1999) investigated the extent to which gender inequality in education and employment could reduce growth and development. Taking cross-country data of the period between 1960 and 1990, this study purposely focused on the direct effects of educational gender bias on growth, and any indirect effects that it may have on investment, population and labor force growths. The study applied the ordinary least square (OLS) method on multivariate regression equations. As in the findings of previous studies gender inequality in education slowed down economic growth directly by distorting incentives and indirectly through its impact on investment and population growth. Klasen claims that if South Asia and Sub-Saharan Africa had achieved themselves with more balanced educational achievements in 1960, and they had done more to promote gender-balanced growth in education, their economic growth could have been up to 0.9% per year faster than it turned out to be the case. Point estimates suggested that between 0.4-0.9 % of the differences in growth rates between East Asia and Sub-Saharan Africa, South Asia, and the Middle East could be accounted for by the larger gender gaps in education prevailing in the latter regions. Klasen concludes by supporting the view that policies promoting gender equity in education and employment would represent one of the few "win-win" strategies, in view of the fact that they would foster economic prosperity and efficiency, promote other critical human development goals like lower mortality and fertility.
The empirical study made by Knowles, Lorgelly and Owen (2002) attempts to resolve many of the shortcomings of the previous empirical work on gender separate education and economic growth. The study expresses concerns on the possibly biased estimates in earlier cross-sectional growth literature mainly due to the likely correlation of country-specific error terms with the explanatory variables. The core theoretical framework of Knowles, Lorgelly and Owen is a constant return to scale Cobb-Douglas production function in the style of Mankiw, Romer and Weil (1992) within the vein of neoclassical growth model. In the analytical framework real output(Y) of each country at a particular time is made a function of the stock of real physical capital (K), the stock of female education (EF), the stock of male education (EM), the stock of health capital(X), the level of technology (A), and the labor force (L). This functional form also allowed them to interpret the coefficients explicitly and it also enabled them to reparameterize the model by including a gender gap variable (defined as the stock of male education minus the stock of female education), in a fashion similar to Hill and King (1995) . In numerous versions of their model (they add additional control variables, take account of outliers and influential observations),Knowles, Lorgelly and Owen found the coefficient on female education significantly positive while the coefficient for male education was not significantly different from zero (although it is negative and significant in some of the two stage least squares estimations).The implication of this finding is that countries with higher levels of female schooling will have higher levels of labor productivity, ceteris paribus. The ordinary least squares (OLS) estimate made by entering life expectancy variable renders all variables except life expectancy statistically insignificant. The estimate made by including technical efficiency variable reduces the significance of the life expectancy variable at 10 % level and improves the significantly positive coefficient of female education. Even in the estimates made by including the sample of least developed countries (LDCs) only, the female education variable remains positively significant while the male education variable is significantly negative. In the reparameterized version of the model, the coefficients of female and male education variables are statistically alike to the earlier estimates but the coefficient of education gender gap variable (EM-EF) is negative and statistically significant. Thus the findings of Knowles, Lorgelly and Owen on the role of female education are similar to the findings of Hill and King (1995) , Dollar and Gatti (1999) and Klasen (1999) but opposite to Barro and Lee (1994) .
By extending and replicating Klasen's (1999) analysis from 1960 -1990 to 1960 -2000 , Klasen and Lamanna (2009 re-confirm the strong growth retarding effect of gender gaps in education and employment applying panel growth regressions pioneered by Barro (1991) .They used the male education level as a proxy for average education as an upper-bound estimate for the effect of gender inequality in education on economic growth, with the implicit assumption that one could improve the gender gap in education by sending more girls to school without having to take out boys (and in this way the male education level is held constant). They employed the ordinary least squares (OLS) method to estimate a system of several equations. The result showed that growth impeding effect of gender inequality in employment was larger than the effect of gender inequality in education. Once Sub-Saharan Africa and Latin America in the1990s were excluded from the estimation, education and employment gaps had a similar impact on economic growth. The study estimated that the combined 'costs' of education and employment gaps in the Middle East and North Africa, and South Asia amounted respectively to 0.9-1.7 and 0.1-1.6 percentage point differences in growth compared to East Asia. The conclusion of the study is that the challenge of increasing the economic growth of a country, to a considerable extent, is linked to the role played by women in the society and the discrimination to women in education and employment harms not only women but also imposes a cost to the entire society.
Therefore the study suggested that nations should reduce existing gender inequality in education and employment so as to promote growth and support the achievement of other valuable development goals.
Thus there have been cross country studies assessing the impact of gender gap in education on the GDP per capita of nations but such studies have been lacking in Nepal. The present papers contribute in filling this gap.
RESEARCH METHODOLOGY

Theoretical Premise, Model Specification and Estimation
The theoretical foundation for the inclusion of education in explaining district level per capita GDP of Nepal in this paper is the human capital theory developed by Schultz (1960 Schultz ( , 1961 , Mincer (1958 Mincer ( , 1974 , Becker (1962 Becker ( , 1975 and the emphasis of educationcentered human capital in the endogenous growth theories pioneered by Lucas (1988) and Romer(1990) .Depending upon these scholarly works we hypothesize that human capital measured by the overall and gender separate average years of schooling has positive effect on district level per capita GDP of Nepal; and drawing upon the empirical works reviewed earlier we hypothesize that gender gap in education has negative effect on the district level GDP per capita of Nepal. The core theoretical framework of the present study is a Cobb-Douglas production function in the style of Mankiw, Romer and Weil (1992) and Knowles, Lorgelly and Owen (2002) which are primarily in the tradition of neoclassical growth model. The function is specified as:
where Y is real output, K is the stock of real physical capital proxied by total land holding, EF is the stock of female education,EM is the stock of male education, A is the level of technology(a measure of ignorance), and L is the labor force. Subscripts i and t denote district i and time period t respectively β f and β m are response parameters related to female and male education. The Cobb-Douglas production function exhibits constant returns to scale, and the marginal products of each factor are assumed to be positive and diminishing. In the production function stock of female and male education variables are entered as separate inputs along with land capital stock (K) and labor force (L). In per capita form equation (1) can be written as:
where the lower case letters denote quantities per unit of labor.
The per capita production function is estimated by including the educational gender gap variable (INEQU) which is the ratio of the logarithmic value of female mean years of schooling to the logarithmic value of male mean years of schooling. In estimation the logarithmic values of Y, K, EF and EM are used. The method of ordinary least square (OLS) is employed to estimate all equations. Entire statistical work is performed in Eviews Software version 4.
Data
The data on district level gross domestic product (GDP), district level population, overall mean years of schooling and gender separate mean years of schooling come from Nepal Human Development Report ( 
EMPIRICAL RESULTS AND DISCUSSION
The empirical results are discussed with the aid of Table 1 . Three regression equations are estimated in which the dependent variable is district level GDP per capita of Nepal. We first looked at the relation of district level per capita GDP with male mean years of schooling, female mean years of schooling, land capital stock and educational gender gap. Then we estimated the effect of gender inequality in education along with the overall human capital stock measured by mean years of schooling (H) and land capital stock. The empirical result reveals that gender inequality in education (INEQU) in Nepal has obvious negative effect on the district level GDP per capita of the country. Out of the three cases the negative coefficient of the 'INEQU' variable is highly significant in two cases. The negative coefficient in two of the cases exceeds one which indicates more than one percentage point decease in the district level GDP per capita due to one percentage point increase in educational gender gap. The result corresponding to Model 1 and model 2 also reveals the significant contribution of female education in the economic wellbeing of Nepal. These findings on the negative effect of educational gender gap are similar to the findings of Hill and King (1995) , Dollar and Gatti (1999) , Klasen (1999) , Knowles, Lorgelly and Owen (2002) and Klasen and Lamanna (2009) . In the estimate made by including average human capital measured by the overall mean years of schooling or the average human capital (H) the statistical significance of the negative effect of educational inequality variable is lost as indicated by Model 3 even though the coefficient of the inequality variable continues to be negative. The average human capital or average years of schooling which combines both male and female population should have absorbed the significance of the negative effect of educational gender gap variable. The findings on the statistically significant positive coefficient of human capital variable measured by average years of schooling supports the endogenous growth theory of Lucas (1988) and the human capital augmented Solow's model of Mankiw, Romer and Weil (1992) .This highlights the importance of education-centered human capital in bringing higher GDP of economies
The positive and statistically significant coefficient of the land capital stock variable (K) indicates the crucial important of land resources in the production of the GDP of each district of Nepal. The statistical significance of each of the model is satisfactory as indicated by the significant F-statistic.
CONCLUSION
The study empirically estimated the effect of female education, education-centered human capital and educational gender gap on the district level GDP per capita of Nepal. The result indicated that education-centered human capital has significant positive impact on the GDP per capita of each of the districts of Nepal. In this regard the role of female education is rather crucial. However the apparent disparity in education between male and female is detrimental for the economic well being of Nepal. Hence the policy prescription is that Nepal should enhance the education level of its labor force and reduce the educational gender gap between male and female; females are to be more encouraged to attain education.
